The following paper analyzes with a bibliometric method, the global research behavior of wind turbine during a period from 2007 to 2017. This was made by understanding papers, languages, characteristics of articles, places of origin, journals, and keywords. Nowadays, there are 6028 articles written in different journals for different topics. Every year the number of published articles have increased indicating the high level of importance in the content of this topic. Meanwhile, the country that contributes with the highest density of publications is the USA with 1073, followed by the People from the Republic of China with 941, the UK with 618 and Denmark 453, among other countries. The results can help scientists to understand the characteristics of research results and the search for critical points in the field of wind turbines.
Introduction
Power generation using a wind turbine has been very little used in some countries due to the soil characteristics, and wind speeds of their territory, among other reasons [1] . However, the design, improvements, and studies of wind turbines continue, which is demonstrated with the increment in publications per year. When making the bibliometric analysis of a research field, the first step is to evaluate the available databases, their suitability and the consequences of the use [2] . Bibliometrics is the application of established statistical and mathematical methods to books, journals and other media of communication to demonstrate historical movements and to determine the national or universal research use [3] . It is expected that this form of power generation will increase its importance in future years [4] taking a substantial position in the world [5, 6] . It is evident how some countries are submerged in the matter of wind energy that can be established themselves as an industrial sector with its own identity, organization and lots of challenges [7] . The global annual installed wind capacity reached its maximum in 2012 and is projected to be saturated by 2030 [8] . It has to be considered that the assembly and location of a wind turbine system are complex. The number of wind turbines in a considerable extent of land is usually restricted within a limited and fixed geographical area because the distance between the turbines is dependent on the recovery of wind energy behind the neighboring turbines [9] . Other important things to consider are the components of the turbines. In China, one weakness is that a supply chain has not been built in the country, so some things have to be imported, such as main shaft bearings, electrical control system [10] . With all the negative effects of fossil fuel energy generation, many countries have looked very carefully at the possibility of generating cleaner energy with wind turbines. The results of the research for the price of wind energy show that research in this field has been increasing after 2005 [11] . This paper was designed to screen wind turbine research worldwide during the years from 2007 to 2017. The bibliometric research data were based on the Web of Science Core Collection. Global trends in research productivity, author contributions, Institution contributions and, journal type, were analyzed. The research trend results provide insights that help researchers to determine the direction of science in wind turbine worldwide. It provides a better understanding of global hotspot of energy obtained by wind turbines and may influence researchers about the type of future lines of investigations in this area.
Methodology
The data used in this study was based on the SCI and SSCI database published by Thomson Reuters Web of Science, Philadelphia, PA, USA, searching with the keyword "Wind Turbine" to obtain the titles, abstracts, and keywords from 2007 to 2018. The records were visualized having an adequate handling of the data to ensure their identity and subsequently analyzed in HistCite, which is a software developed by Garfield and colleagues [12] used to calculate the total global appointment score (TGC). It is shown the research and action trends, the output characteristics of the article, the publication outputs of countries and institutions, the distribution of products in journals, and the frequency of author's keywords from 2007 to 2017.
Results and discussion

Kinds of documents
There are 6028 documents comprised of articles, procedure documents, revisions, new articles, editorial material, letter, among others shown in figure 1. It was not surprising that articles had a higher number of publications than any other kind of document because it helps readers to get a broader perspective of the subject matter compared to other primary document types. When making this kind of studies, it is necessary to consider advantages and disadvantages of this wind turbine technology in the different countries, for instance, numerous difficulties had China for the integration of this renewable energy system due to the reduction of winds in the territory [13] . It may result in a hybrid wind and solar generation technology that appeared to be more promising than wind energy technologies that rely solely on onshore or offshore winds [8] .
Other advanced options are the use of technologies related to floating foundations, turbine installations, integration of multiple technologies, etc. [14] .
Distribution of publications of countries and institutes
The 6028 documents were published by authors from 101 countries, mainly USA, China, United Kingdom, Denmark, South Korea, Germany, as shown in Table 1 . It should be noted that the number of publications per country as a whole is 7544. Approximately 20.10% of them are international cooperation to give a total of 6028 publications, and in some of them, the origin is unknown. Also, considering the 3241 institutions, the 10 most productive are shown in Figure 3 . It is not a surprise to see Denmark as the number one in universities and the number four in countries because that country was the pioneer in the business of wind power during the 1970s. They still produce wind turbines around the world with high manufacturers like Vestas and Siemens Wind Power. 
Publication patterns: titles of sources
The journals with more documents released to the world are shown in Figure 4 . The total number of journals publishing the issue of wind turbines is 895 being wind energy the most productive journal with the highest number of publications. The top 9 journals shown are the mainstream journals in the field of wind energy. 
Conclusions
In this study, it can be inferred that with the increase in the global economy and the environmental concerns, it is necessary to evaluate the worldwide sustainability in order create long-term growth strategies. In the matter of energy, wind turbine is a topic that is gaining more attention due to the need to obtain clean energy to benefit the environment. The research perspectives in wind turbine have increased, and it is evident with the increase of the number of articles published during the period from 2007 to 2018, obtaining a maximum point in 2016 with an approximate of 1100 publications. Developed countries such as USA, UK, and China have the top positions in research about wind turbines with more than 2500 publications in the period studied. However, Denmark remains in the top 10 due to their specialty in the theme from the beginnings of the 1970s, and with the very large offshore wind resources. The results of this study can help researchers understand the relevant research performance of wind turbines in the world, and suggest directions for future research.
